Abstract. The South China Sea (SCS) is the largest marginal sea in the northwest Pacific Ocean. In this study, deep 9 circulation in the SCS is investigated using results from eddy-resolving, regional simulations using the Hybrid 
37
As a key element of the SCS circulation, the deepwater overflow through the Luzon Strait has been observed in a 
44
(2016) used results from ten current meters at three mooring locations in the Bashi Channel and estimated a similar 
131
forcing was not applied in the experiments. All lateral boundaries were closed with no normal flow, within a 19-grid 132 buffer zone near the eastern boundary, the modeled temperature and salinity are restored toward the same (monthly)
133
climatology with an e-folding time of 0.5-32 days that increased with distance from the boundary. The bottom stress
134
was parameterized using a quadratic drag law at the lowest 10 m, with a constant drag coefficient C D = 2.5×10 -3 .
135
Based on similar configurations with all of the numerical experiments started from rest and integrated for 10 years, 
Key Results

152
Observations from six moorings allow us to examine the simulate time mean structure of the DWBC and results
153
from eddy-resolving model simulations are used to further investigate the structure and mechanisms of the deep 154 circulation in the SCS. 
167
(comparable with M4 an M5). The DWBC is ~100 km wide, with its core leaning on the slope of Zhongsha island. 
180
shows a strong deep cyclonic circulation in the SCS (Fig. 4a) , and the 29th layer mostly presents the deep circulation 181 in the Luzon Strait (Fig. 4b) . Therefore, here we calculate the mean transport per unit width from the 28th to 29th 182 layer to describe the pathway of deep circulation in the SCS (Fig. 5) .
183
The major features of the SCS deep circulation are a basin-scale cyclonic gyre and a western intensification. 
190
The rest of the DWBC travels to the deep basin in the south and then turns northeastward into the middle basin,
191
presenting a cyclonic pattern that makes the inflow water spread to nearly the entire SCS deep basin. We cumulated
192
the mean transports along these four zonal sections from different layers to the 29th in order to quantitatively
193
describe the deep circulation in the SCS (Fig. 6) . The volume transport of the DWBC is ~2.0 Sv at 16.5°N (from the 
208
Dividing the corresponding distance, we obtain the mean phase speed and direction of the deep oscillation (Fig. 7b) .
209
The waves show a northwestward propagation in both the deep northeastern circulation and the DWBC, with a 210 velocity amplitude of ~1.0 to 1.5 cm s -1 (Fig. 7b) , comparable with the mean speed of ~2.9 cm s -1 along the section 
Model Sensitivity to Distribution of Mixing
219
Exp-5, Exp-3, Exp-3A, and Exp-3C all show a basin-scale cyclonic gyre with a western intensification in the deep 220 SCS (Fig. 9) . However, the volume transport of the deepwater overflow in the Luzon Strait, the DWBC, and the 
252
As described in Fig. 6d, the 
267
In the present study, the deep circulation in the SCS is investigated by eddy-resolving model simulations, and 
281
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